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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a ferroelctric 
thin film device, a manufacturing method thereof and a 
ferroelectric memory device, enabling the low temp, film 
forming with reduced leak current. 
SOLUTION: The method of manufacturing a ferroelectric 
thin film device having a lower electrode layer 4, the 
ferroelectric thin film 5 and upper electrode layer 6 
successively laminated on a substrate comprises forming 
an oxide thin film to be the ferroelectric thin film 5 on the 
lower electrode layer 4 formed on the substrate by the 
physical or chemical vapor deposition, forming the upper 
electrode layer 6 on this oxide thin film, and heating it to 
form the ferroelectric thin film 5 in a less pressure gas 
atmosphere than 1atm. In a heat treating step. 
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/B i/Taiffi^tbl4, Sr/Bi/Ta=l/2. 4 
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[0 0 7 5] tm, ±R0)\£Z*7>*lUV*i)i** 
>*l/-bf*&-tK. EB (electron beam) Wg&Z. 
«fe»J, ffi^2 0 0nm<Z>Pt±SPWI6t:V*$'&£U 

XfcLT. Pt JiSP«ffi6«:l 0 0 ym bfc. 

[0 0 7 6] *C S^#H»*lCT6 0 0X:K:il^b 
*#©#*E*#0. l~760Torr 
[0 0 7 7] fefc. -<&8BR£^*X<Z>$^**r^ 

[0 0 7 8] &Jaa>iX£*V* l«BW#^ 

[0 0 7 9] 02 0XU ! BI2 1 ti. ±i£0>3SS£lSlC«}: 
4MSC^(0. 1. 1. 3, 5. 1 0, 50. 7 60 30 

Tor r<Dimo (DmvmmjM&m&m&z) 

fcLTtfofc*©"***. «SS#*E#0. IT 

o r "r©fc«HCOV»TI*. «ffilSrC-*SbTb* W tt 
«W«t*ate"Xf*«:*»t>fe<0"C. S2 0&tfH2 1 W 

[0080] 02 014. JWBSI«0#*ffilC*H"*R 

©JSe5>ffiPr<D2fflW)2Pr'IBS:^-r^77-e*«>. 40 

To r rT-ft*i:*»J, 1 7 AtC/cm2i:^Mitttf§ 

e>nxv^. *&. H2itt. Mmzm&%*&>^ 

STorrTftfeilftotV^. 02O&tfB2 
[008 1] 0 2 2tiU i3e0&8Sff®S©3£S&S##& 50 
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Tor r £Ufefc©«COV\T©8^(#ft£©TOnSEE 

(a) , (b) , (c) , (d) , (e) tt-ttl-fftff 
JjigS5 0kV/om, lOOkV/cm, 150k 
V/cm, 200kV/cm, 2 50kV/cmtfflb 

1 0 0 k V/ c mRiiWfctfrC-te, t U 2/^. 

BHtfisa-ai/tas »J. TOnrnstf 1 o o k 

©■e**. £<D£l:*»&. fflftimffi^lOOkV/cm 



[0 0 8 2] H2 3ti, ±J4fflWtCBK:J:y»&nfc 



(0. lTorr. lTorr, 3Torr, 5Tor 
r, lOTorr, 50Torr, 760Torr)<Z> 

B^xiKaarK* 023^^, 

ffittliBBrft&2 9 (deg) WJ. «89Hl«®^S 

V%a*©T?*&. 02 3*, SBTO (10 

5) . SBTO (1 1 0) . SBTO (0 010) . SB 
TO (200). SBTO (1 110) . WSBTO 

(2 1 5) «SrBi2Ta 2 0 9 (SBTO) £J:*IB 
6-TaOtt6fflTaOKJ:*lE#rtf-*> 
SittS/'J3>«ECJ:*IB«ft:-^ PtttPtT* 
H&tCj:*®^-^ Bi 2 Pt (2 10) ttPtK 

(T«S®D £Bii:;b<^tLT£j**nfeBi2P 

PtK (T»«W fcBifc#fcM:bTftj*S*ifcB 
i 2 P t <7>^«liT EM^SOiligm 1 0 n m^T©r 

[0 0 8 3] 02 3iC«):Mi 3Torr~50Tor 
r©fcfflTttSBTO©*B*£-* (SBTO (10 
5), SBTO (110). SBTO (0010). SB 
TO (2 0 0) , SBTO (1 110) , SBTO (2 1 
5) ) aOBftTfc'J, 0. lTor rfttflTo r r© 
fc<DT?tiSBTO£-?ttfc<TaO0>£-:? (8-T 
aO) jW3WVCH*. *LT, 760Torrffl%OT 

-f&*>t>, 3Torr~50Torr 
SS&ilfc^-Cfc^ 0. lTorr. lTorr, RXf 
7 6 0 T o r r ©%<0Tttl|iSt*a^toW-C#fcv* 

[0 0 8 4] ^©XttEttfOfBWS*^*^ 
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j3B0#m#Z&3£W± 3Torr~5 0To 
r r ©WSKEWT, SBTO^-f 

[00 8 5] 0241*. 5Torrg^#ffl^6O0 

tT3o»i»Di«atiiofc*^ ^rnmrnm 

T, **y&b#ffi5«*tfofe££<ZX *ySBL£«R 
, 7t .fc5. 2 x i oiiiM * tj^StS 

w*Ki£<*fbt*Jie»*t-r. x9m**»w&x+* io 

[0 0 8 6] ±ia<Z)*^^^B^Wffi li - 




[0 0 8 7] «WC ±3t<D«MMtI«K:ev^T, S^* 
tt. asWH»M>#*EEa% 5 T o r r -^tUT*^ 20 

^aK45 50t:. eoox:. e soickbfcfc© (3ft 

Torr-fckbTjRWSS&SSSOX;, 7 0 01C. 

7 3 0*c, 75ox:, sooicki/fe*© «ww»ia 
3 0#fffl) k©8«K>*>^ftffiH^fe- 3 

nwcbfefcorcfts. 

[0 0 8 8] 02 5tt, Mm&M^*F? 

*ff*#5To r r-j6©*»<0Ttt«IW«ft«6 0 0T: 
£ILhT? 2Pr«15#C/c m2&±<DmR*mJm>> 

*vtvv&ri:jWh&»*. citucttbT, m&®&&* 

7&>k 760Torr-tt bfefcOt*. fctfOaii&Ktf 
7 5 0"CT?%2P rtl#l 5 /xC/ci^lC&bt 

e>. *mm<mm\z 1 5 oTjeihaawMHM 

[0 0 8 9] 02 6tt, ±fE(D-b->^©e>t., 40 
H5W>#*Byj£ 5 T o r r LT*MMHWte 6 
OO-CkLfet)® (02 6 (a) ) 
Ts&t) £ 7 6 0 T o r r -Jfeil bTjR838a«£ ? 0 0 

"Ckbfcfctf) (02 6 (b) ) i:fcovx-c, Pt±SiJS 
fcWBflSaftTV^MWWDSEM («3H?88ffli) KJ: 
SSBTOK<0^^&^tfc^*T'*.5. 02 6 
A>e>, VNfn©-9->^V : fe2Pr'fiiWiU 5 AC/cm2 
IW|-e**)W. l»WBaW>#*ffi** 5Torr-S 
fcLTjI&HPiHKfcBOOiCfcLfe*©***. SBTO 
K**OT*»*K#*S < («*££#£&# 1 0 0 n 50 
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[0 0 9 0] fcfi, BHUC-a^TJiS*^''^. ±E<0 

[009 1] ±13^3 <7)|gSfiC^ffiT'li. ffefflS 

iMKmZZmXZ&jltO. lTorr~760 
TorrkLfcJW. iftftO. 5 T o r r *«|C^S i: 

mtmm^^B itm^^xm^ &&tt®sm&t 

#H*tf/*ffi*# 2 OTo r r £SS** 

Kias»*W(Wf3«E4:^"C»*. °- 5TorrBUi2 
OTo r r«TJW*b^. 

[0092] *as. ±mia<r>2ffi<D : jm-c& 

[0 0 9 3] ;u*<!/*85K**IIHb4Mlffll 

fcoT b* v\ JJWBRSMfefflJIWW^ * ( J B i 

0 O'CfeSSA-Sil. ^fiXK^KDB i OWM®** 

HffiUK (fi2ffia9D tL-Ct*. 2 5 0-CJiLh5 0 0TC 

[0094] *Ac. ^^sac^yjBasftfeWfc* 

iili^^COV^X«ii^b^:^*. Bi«Bfi^Mt^ffi&it 
(Sr/Bl/Ta-1/2/2) ICMbT^SbTVN 

*»;. ®si«i?f^£*^rb<^bbTb*of-. ^e-bT. 
*i6<Bii:fr&» MocvDaacj:yjB*a^fc»ft* 

J»ffi<7)B i (7>i^j*i: bTl;)U 0 mo 1 %Ril3 0 mo 
l%^T*W*bV\ 

[0 0 9 5] £Lh<Z>«fct>K. ±fe»3<D^66^}S<D*; 
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t Ik y . fiiffiKWiSKase o o^t? 
ioiicfcabT«y, i««fW*NiW8^i6fc*® 

[0 0 9 6] ±fi»3^WIOJB»ft«''^ -t 

i3&2<Z)39S0JfcPO«K. MW^'ey-fe^ofWI* 

#XEEfc5Tor r, *#UIiS£& 6 0 0^ ftfl»* 
|ffl£3 0#f5!i:b/c. 

[0 0 9 7] ±ia0lQfiO^ffilCfeV^ 3386® 

{fciffiCDttfftilbTSBTO (SrBi2Ta20g) £ 

Bi 2 Nb 2 Og. SrBi2(Ta, Nb) 2 09. Bi 4 
Ti30i2. SrB i4Ti40l5« SrBi4(Ti, Z 
r) 4O15. CaBi 2 Ta 2 09. BaBi 2 Ta 2 09. 
BaBi 2 Nb 2 09. P b B i2T & 2 OQ*£<»W®m 

[0 0 9 8] j^iftiw^osttKwarc 

t*. mvmmymmz. MocvDtsxtt*-*?** 

ftffiv^fejW. -nicies ft* fc<3T-«:fc<, 

g^^ffe U--if77l/-S/H>iS«*e)*Sfl»Hltt 
MO C V Dg&tfMDC V D^<D^«tffc£Ss?:$ 

[0099] 

&zm&Lt&v>*mmxMt b-c. 1 y fi* ^ 
^ffi^^^^t-Tswt^wsiMft-r 4 - 1 \z .j: y . 

$ v t at y , u - * «**m*s < 

[0100] a e>ic. *swo«B63ErtS*ett. 6 o o*c 
fcv^^©jiMiwxsfcj:y, **yfcbT+#fc« 
tt##e>ti*©-c. awMfM^'Jfl** ******* 

[0 10 1] ^ffl©!^®****^^*^ 



jaacj:yi«iaiT.fe«KJ*. «a&w>ffl*fc«:8*b 

ltw&<dt% j:yii«*fe^'W*0*Bis#fsrc* 
*. 

[BifiOfMMelltHJ 

[01] ^^KJ^mroftSt^B^B^*^ 

[02] l ^^o®JS©^U*^^^S (7- 

10 ff&i<?Brc&£* 

[a 3 ] m i ro^sro^fisrosMfcifefiWsro^Qa (t- 

£j3V3"0T*&5. 

[H4] « i <D^mm<m^m^^ : ?<>^ ! ^ 
[as] ^l^igte^^JB^^aft 5 *^^^ 3 ® 
[06] as i (Dimmm^^^^^^ 1 ^^ 

20 -So 

[a 8 ] m i (Dmconmo^smmmm^mm 
[09] ^Ko^tecD^ffiossim^w^^sttn® 
[h i o] * i ro^js<^flg<©!4®e<*«a^^©^ 
[0n]«i OTHsso^sa«)®ifmw»^^*^ 

[012] Jt^ro!^^^*^*^^^®^^^ 

■rs^e^fiiP r©S5ffc&5s'r$ r 97T»*a. 

[013] J£*^j<A&^#3»8^^##£I^ c # . 
[014] Jt^J^3tl^<*»l^^*'^™^ tlW 

[015] mmnmmwwsmwmm&mzK 
rs 3 v8w»®y -^«aw«fbftaWf , 97T* 

40 -5. 

[016] *58^fC <fc 5^ 2 <Z)^JSro^JBCD!fiSIS{*^ 

[0 1 7 ] as 2 <z>^<wtHB<o&&«#* * y ^«fitx 

[01 8] #2ca^<^!90>SBTO3£$«#;* i ey 
(C3 VOWEftWUPbfete^fc^T-y ^^-^fcw 

[019] m2fflHS£^ffi©SBT03S^m^^y 
50 [02 0] ®3<Z)|^CD^lK<7>3£^#*B^^*&* a 
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[122 2] ffS3 CD^6S(0^ffi<03fifSm«s«l^^^*n 
[02 3] ^3(75^JS©^l»©SBTO«ffi(^^D: 

[H2 4] m3<Dm&<^i&<»®&&#8^* oy 8 93 
#££fvr0-c&s. 

[025] m 3 <&^0>^ffiG3ld^#8S^^ < Z>*&& 

[01] 
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